: 1 H NMR spectrum of the recycled catalyst [( DIPP BDI)CaH•(THF)]2 in C6D6.
Details for investigations on reaction intermediates
To further investigate the proposed catalytic cycle, [(BDI)CaH•(THF)]2 (78.0mg, 0.0738mmol) was placed in a J-Young NMR tube and dissolved in 500 µl of C6D6. One equivalent of PhCH=NtBu imine (23.8 mg, 26.2 µl, 0.147 mmol) was added and reduced to the corresponding amide at 60°C after 16 hours. After complete reduction (absence of a hydride peak and only trace amounts of imine), a slight excess of PhSiH3 (17.6mg, 20 .0 µl, 0.162 mmol) was added, giving the hydrosilylated amine after 20 hours at 60°C. Two further equivalents of imine and PhSiH3 were added, which were hydrosilylated, showing that the reaction is indeed catalytic at 60°C. After the reaction, all volatiles were removed under reduced pressure to give a yellow solid. After washing with cold (-20°C) pentane (2 x 1ml) a white powder was received, which was identified as the catalyst [(BDI)CaH•(THF)]2 (16.1 mg, 0.0152 mmol, 21 %). Proton NMR of the catalyst before the reaction as reference 
Calculational details
All calculations were carried out using Gaussian 09 Rev. D. [S11] All methods were used as implemented. All structures were fully optimized on a B3PW91/6-311++G** [S12-S15] level of theory.
Structures were determined to be true minima (NIMAG=0), except the two transition states (NIMAG=1). Solvent effects were modeled via PCM, using benzene as solvent. [S16] Structures were drawn and evaluated using Molecule V2.3. [S17] Coordinates 
